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RO A - EHOBREITLTHY, RBREICE
BMobdbLDOREMo7z. FNit, XEROBRFPZHE
WREZBBTHICELEY, DROEXMIERT S
PERY TP CHa2RHFNETbroidEXDL
5. BEDZ D, ThooSpRERELZFIALE
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REREFEOTMRAPORAMNERBELRT O: TETWVE A HBBRETETND

ST, EBRNRSWEITAAEBIZBEIEL TH2W
LoLBEbihs.
DEORBEAZBE L, AFETRINLDORAZY
EL-BERESNMELRTRTS.

=7, 1 ETIIKBIERE ORBILRICHT5KE
BHEXEOMELZRYE Y. SEERICLZ2aX Y
Vi, REEABEREICE > TRVWhIZEHORBET
HY, TR EBEEOHRLIIERN2MET
bB. ZITHE, FALAET 4B LIKEOBEEK
EOWEKBIELEDHRILIZED L D IZEETEIDAY
S AL EENOICERL, 51T, BEEFORAH,DL,
BROHERZOP CEBEEOILRMPHFOEKREEE




TERBRHKBEFRE LV F—HERE F£25 (2011

LWEBKEZHO,CTA., Zicdy, KABBK
B DOYERD KA HBERE ICBWT, KB LU
EHDaX MY N HFETIRERRALMCTS.

E2ETIE, FREREOBMILIC X 2 HEILK DM
BEROES. EF, AHBRTHLEABZHEML, ax
MO UBRREDORERBEL 2o TE . ZDOPTYH
PENDDBAZEIHAMEIC LR XX 2R L
L, FERILEHO R FEMHIZES O THERHAEEIZ X
XFERETHREZETNL, BBHEIECL 50
DORBEERAL, a R MO UOEDOERE -y
MIEZIZBES REDPERALNCT S, T, TEHE
CBREA— D —PERTHE L-LERREL IR E
LT, REMSEEIERE aR MY cRIETHR L
ERDOIDDOEEZHLIZTD.

B I3ETIE, BBMTEREICRIT BRBRBEREND
FMETS. TERIEMTEREDERA Y, =P
Do, V¥ —V=TEOREIERLERE TR,
ZREREHEEZA VY IaL—va VEEAL,
HRIRBREWOBZLRERRICKRERBEL LT
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CEREEL, RIREREFOMS L HFEROEER
ERAGACT S, DRI, BEHEEICLDEEOEE
HEERRO7 o —F 2 bR,

BAELE 5 BT, PRUERESFIET 2 BERE
A REN 2R ERORNE M FHEORELRA
5.

EP, BAETH, BERKELRNSRL LT, £E OLS
(COLS) itX a7 v 74 TAEBEKEER LEND
EELVRIPREERTS. ZLT, HELEHT
ERERY, FPNEREEOXERORETIE, LEOH
B 5EE, LABEONE2 S LELT, & 5 B
MO B e EF R R BT S,

WMWTESETH, DEA FEHEACHETBE &,
HEBHTEICH AT v FAY A XDUNE L THL D &
EWOSKEEENL, KRERVUIAYAL IPRBRETE
BWVEEREERCEAT . EPEREOKEHOE
FIC Yoo Tit, HRIHET—5, EER%TF— 2L
AV TRBMLEKERZRRTS.



BH: BERESHOEBRECET IHR

EF1E  KEOHBRE LS BEEROREE

W18 ZCHIC
KEEBZCBWTE, BEORBRBLICLDE=AT
LRBRETHY, BREOREBREILT S Z & THEXE
PHBRILESEDEVWIB AN RENTE . ABEREXE
ERWTIX, ¥ 30a KEZEARL L-EBE 2SN
T& A, 1980 FERTPELURIL1 ha 2B H5KKE
BB LEBENRIME ST o N, BF, TRL>22H 5.
KEOKRKE{LI & B EEERRE LICOWTIE, EH#
FEEICLBZLD (JIFS 1993), Y Ial—ia ik

b0 (BE - /B, 2001, YR, 1990) 72 ¥ CRE
EnTVA. W, FEENKEELIIC L - TEHhE

ILENIBETHONILTWVAEHOD, HEREDL
IRAD=ZALLEY EORERBENTVENIEHADL
ML TwWhwy, EES (1994) X, BEbOERE
AL TWBY, Eo/EEEE LIEEEDS THHEXED
R CEZBRREBIEELTREY, REOLKNED X
IRANZ AL TEEOHRILE b= DT HIMAL T
WAV, E7, JIES (1993) IXEEHBENGRAE
ERESELXBALACLTWADR, BESEKORAND
BEE L TV, —F, BEREFR»LOT Fu—
F T, WEOIEKXE & HICTEENICE & 5 BBy
AR A BRAL D FEAR O 72 3 12 B4 R B DL R F R L
FIAOERREDEHINTE R, ZOMBELEE
Bz L b 2R (B8, 2001) TiE, KRRIER TR
DFERIZR LTI ER MK YE, BIEERE, BB 0EAR,
F#DIBICEBARKENI EEFAELMICLEN, KE
REBEEICIZER L TR

T, AETR, MEEBIUKRKEFZBNT, K
BEOMRBEELIRLITDE A=A EHHAL, £
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KEOKE & (a)

R1-1 REOKE S LEBEXRE BEEER)

DREXHLMITH. SLICRELAHEDELEE
DIEREMIC OV TEEL, RELEOEAN SRS
KEOKE SZALMIT S, FETRRLE IREY

FOBE 26 BT, PBEEO A D =X AEH T

WA TR LTOEANBERTTHY, BELED

BEPSOREOFRMITEEHRMEORRTHBE &

x5,

1) B EAE(1995) 12, TS SEEARE O =0
id, ESKEOEMEOMEBEREOIA L
BRALH, BB L EEORMBEC SV TIZES
DEML, HEETO LA BREE, Bk COEMNY
THRBAOBRE, BETELLLTVS.

o MBREERIR S RN

1. BRAREOLXEMRERE

2001 EICTFERBERAHE L ¥ —"" KEHBEET
ol REE/IEOERER L OUBEEZICOWTEIEE
RBRFE (BEERRFEREZRAS, 1987 Il
BoTHEAL ARET 4 %TV, TOTF— 42 HAWTEE
OEEREINVWOE &% 100m KEEL, BERVOES
%20m 25 350mET5 m ZEEEEHIYE, KEOK
X SHOFEEOBBIEER (BEY-Y EXER %
Kjo, EEBER VW E 100m & LD, SERICBITS
B EME CILBE - APk EE OB 100m THD
LOBREBFTHBE Lk, TERNO—-HILRS
NBMTARMOB N HHA OOk, BHIR 8D LK
RBHAOREPRNR DR LEOBERDH DD,
100m ¢ THDORKELHEENTHHLEZXLNDLTHS
O F i, WEXMNSEELEERSLUNEC LD,
INLOEENFEORBMERICRD EEX DN
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FTRREHREFEEL ¥ —HEHE £25 (2011

R1—-—1 BREXRLOMBLRE

T e I E3E
=] BEHEE ha %7- 9 EEEE ha ¥729 ha %70
EEEE HEAGRER HEEE Heinsra 90 FEEE
K& -0.934** -0.754%* -0.308* -(0.845%* -0.352%*
/g -0.959%* -0.698%** -0.527%* -Q.772%* -0.632*%*
) *IE 5%k, **3 1%KETHE
F1-—2 IREEECBTBEREEEOHBEDNERSTEE
_ BEREX ha %71 ha %79
e - EFR R’ mERE HEH BE R 90 EHEE%
1ha AT~ 0.995 -0.358 -0.413 0.348
K (-14.852) (-15.440) (13.260)
T  1ha#B 0.992 -0.195 -0.880
(-13.452) (-60.593)
lha LT 0.971 -0.355 -0.422 0.457
/h (-3.587) {-9.393) (4.507)
# lha#B 0.979 -0.161 -0.963
(-7.778) (-46.447)

E) BERAEIE TR LREERER v oaNtE

Thd. o, BEISE KE B8 Btz 118
TITAD RIA T na—v—FefATR e L
W, BEEZOLOHANIIThAE o7,
BRIIAEEEELL, 7u—S5B LS5 7 2 I21E%E
24m D FFA T - —FEEFL, KEIX44E,
NRITSRTHEE L. HIINEVEEL L, KB
IAVEZEIE 1.8m O KEER 3 XA 59 NEITITEE
W8 1.2m (4%) OBEBE 3 NA U2 ANTRERIT
27,
BHEEBEDY I 2 b—1 g i, LEEZEOY A A
AET 4O/, EEEEE (ERIEEMHR), ER
Bef, EH OMERME, SEDOMLRE, BHABE
FPfE, A - BHEEED LICBE - MF (2001) @
FERIZ LI=RoTIiTor.
YIalb—varORRNS, BEEEKDL, KT, /A
RDELLIZBNTS, KENOKEEIN1 ha BEET
REEBPER DI ONTEABELEEREBICKREL B
B, FRULTIRBOSRHMELE (K1 —-1). Zhiz
LT, NEELETHEREORE SN2 ha BEE TIX
BEBEEENRLICKRELL RBN, Th LT oRn
kL7 (®1-2).

2. eRBDEROAMNER
BEEERELBRHETILEIONDE L OERIC, £
RIEL XEOBEKNRH D, BEREEEOEHIL, HRED
WOREBAEEL, BERVWOEBEEHIETTIT>T
W, EOEEBIFES THEERLENRT S, 20k

70

&, TOEMBAEZETEH O ORERNB VS, F
DEINRTHITEEOEESLE LD, 22T, Zha
TORKEETIERFELXEREEEGLLTEL25. X
B NE~EEERE) 13, EEO-DIZET L7 ERE,
ERIEIIERBOEBTHD. FREICHITHESEELED
Bk, KEOEESEMTSIEE NS RBIETTH
5.

JE~{ESERRRE X E3IE
45 m

EREREEEE= -1

FB2OERELTEIONDDIX, BHEOHBEL
FEEHOHHICETZ2HETHS. BMLLEYOHE
BTREREII—ETHADOT, REEBEOIERIZE> TH
HEREI-EFRRTEMNL, Thick-T, BfE%E2Y
fhfe (BeH) BRIIEBT 5 FTHS. ZhE (ha
Bl D HRE (Bed) B TEB x5,

INHEEED L S ICNEY TIEER T 2841, 80
RETHREESREIND. BEHAVOEMI—ETH
B8, BEIBVOEBES Z MU EICHY, BB LA
B iesd b, BREICHPDLTREEEIZ—FL 5.
DS, HEAEMT 51T CEEEY - EEST
BOTBEXTTHD. LindoT, INEIELIZEY - h
ZEIOEREL LTEX, Tha ¥/ 90 EEELK &
LTEbz5.

#1—-113, SEECBIZINLOER L BIEEL
BLOMBRETHD. T XTOFr— A THBIEHKEHY



BH: BERESWOERKEIET IR

KHEBRATh- . BEMEETIE, EHEEEERES
LD THRWEENRLN, ha ¥V @#RHML bR
WHEBRR OGNS, LidoT, HBEETIE, KEY
T IO TEBIEEDNRI RS Z & THRBE
EBVNEEY, —ERRTHESBEL, THILETS
BEIC L > CTEBIEXBEIE IRICROND LS RET
BEBVBELTWBEEZILND.

ThiCHE L, [NHEEETIEIRBENRLRS. EEIEEE
HEA L 0HBRZTAIEEE 2L, ha Bz ) HEHE
MLomEERELEY. £, 757 @1~2)TiEX
5, MELHLIZERFOBRERL TR LD L
3, HEGREOEMIIE BRRoT 5.

TR ERBY, INBEEZIANEY TT, E2
ECREZIPRESND. BEERVE 100m 20T,
BERCIEMN 100m 28 % 3 EEERERVWAERIC R
0, FRULCRERESAEL 2D, BAEEY
7=V RIS, F2C, 1 ha Ll F& 1 ha %
BRI AT T, BREEELEBALEKLL, &
BIEEEmMEA, ha M7z 0 PR, ha %729 90 E
EEHZHALEHE LEEERRSTEITo (K1 —
2). ERRXOREFRE (BHEBIERE) 13, 0971 H»
50995 &, ¥TREVIREREIRGTHY, 7 TO
BRI 1 A ETHER Tho. BERBERAE
DHYWT AL, 1 ha UTOBEKTIRKE, NEXS
b TEBEFEEEEES) & Tha 7o v e 2
BERELELZF TP TRY, TOREIX Tha ¥2b
BRI oFRRRREV. —F, Tha ¥z v 90 &
BRI DT A—FHEMIETH 7. Thid, 1 ha
¥ TR & BB EERNRMICHEMT 28RICHD
b, MBTEIRETHAS. LEP-T, 1 ha
UFTOBERCREREMIERT I ONTEEIEEDEE
PMET L CEBELESSML, SEEEAEMT 5T
Li—EOHBCTEGEXEL T, K1 —20#K#%
BTV B Ll TE S,

1 ha #BXEBRTORRIL, Thi3aed i,
9, KE, MERF T [BEEEXEREE 3FET
7, RELEMLLERA AN, ThbYL, TOEKT
BEEEEOBEMET LERALEIREICRS. &Y
D 2EHEOFEITATHY, REGEPKET 0.992,
ANET0.979 &, Tha B2V 90 EHEEE] Tha ¥
PEHBERE ) O 2 BH CTEBIEEBROEHLIZITHHALR
SLTWa. EERERGEE» SRS L Tha iz v 90
EREEH ORPEHRBOTRENWIERBG1SD. Lk
BoT, 1 ha #BXER T, BEAEEYED OR
BSOS AESELXEENOERBER TH D LHET
5.

71

E2) BTERBHRETEE L F—

HE3) Ltk BEEFERGEE (BE T RFS, 2000)
EhiE, IROEBEERLRBIRE LT, ERMHET
(I E 100 ~ 150m, EHAHF TIZ100m & LT
W5, FTERTIE, BEMERSVWZE, HEOH
FERERZEOANLRIIE 100m LEEL LT
BY, BECBITIESEBRTRIFAEZBRNTT
NTELE 100m TEHELTVA.

Ea) ER (1990) 13, KEOHRKEIRLLRZ ML
THBIPEPEL, BRXEOMDOEREE 2 L
THERREEHEVEDRNE LTS, LIL,
IDBRIXTRIFENT 60a RKETONRMEIEETE
WA 100m & 200m O BIF T, BHEEEOE
FEEVENL o THY, ZThIZERERELIIX
WE RV, FOR, T CICERERVA 100m T
BEINT-ERICB T G0 OBER EH
b, BEEBERVWE 100m LT AORELHEENTH
B AL,

H5) REGFERAav LM vERNnAZLIZLY, RE
DEECOIRMENTTREICAR D,

B3 BERRENAREEKICERALIER

UbkoZ &hd, BEEXETITORSBETIL ha
Pk, IHEERTIE2 ha UL ETHERNLREEDOERKN
HMETES. FIT, InLOBREL LI, BBKHE
DREIOBVRREREQEMHFEBCL L TRER
BEAREEEEALNCT D, REHBEETVE
WELOWEIT 1. O, PREBEREGHEES
Z—{ERD XLP 2R L. 728, BHEENEESR
DEERZ R ER 1 — 3ITRLE.

SIEFNME, BRERBER SV TREFEEZEE L
0.1ha KHE, BEHFEHFEELEE L7 0.3ha KE, KKE
AMELTI ha KERB L2 ha REO4>D o5 —*
ERELE®, KEOEHEIXE/ESS ha & L, HA
IX 20,590 M/10a THIBRZSEV DD bDE L. %
Bhixak L. BERFERIBEEHEE 60 ~
70ha & T3 FHERMIEBERFAEZOET VI (T
B TR B EKENSE, 2001) 2EARZ, 4625
F o THER LIRSS T ra——F, KEavAsLy
LEMEZIZbOE L. £k, ZZTRESEKEOKE
ERFEERCRIETHRETEZRS D, TBHOS
% TESHE COER WBRLRb T,

7o AL LT, AKEHRSSIBEDHIER, UL




FRERRRABRETE L ¥ —HRRE F25 (201D

®1-3 BREAGHNEER (ZEHMHKR)

EHE B S2EB-za e F4 %z1 KT 1 &
ff 2B 1 AU 1 XE

AR 110.5 --- 114.8 --- 100.7 76.8 - 87.9 - -20.6
+ #Hi 3 = 1 - 1 - 1 1 - 1 - -1
= 1E 099 = 1 1 1 -0.33
1A-2~2H-1 1,140 = 67.6 67.6
4 R -4 190 = 128 0.7
4 A-5 190 =2 128
6 A -2 190 = 314 314
68-3~7H-1 950 = 50
11B-4~5 380 = 36 111
11 A -6 190 = 11.1
AR 4 8-2 817 = 44
A~ 8 A -4 70.3 =2 39
AN F R 703 =z 114 114
ANKEHEE1 546 = 50
R -N 8 746 = 101
FRNEEHE4 83.6 = 3.6

502 =2 08

KE®E 48 -1

ELEAM ALK : TH/ha, THIS K UHEME : ha, FABIHBFRFMHEN, T 4108 X OKEFEHK : B0
2) AOBOBEIZERERT Bl: 4 A5 =4 A% 5¥H)

3) BB XE 0.3ha DEERED—EHER LI

4) ETROM S HERER KB L > TR LT 3 EfHRETH 5

DIENLTER, aveb ) 5ER, KE2/ER, JE4
R, TRE~/ZE| 1{EEOAE 16 DEES R
BRI

R ARILEERE L, FIRREIIROL I ICEHL
To. ROMBIE, WBBEREEZ—ICBIT5 2005 €%
DTERELENBIEMEFEEFHE L, KBHEIITE
RREEERFEREF VI OEH L. IEOH%
1T 2006 4 FE DR ILEE B 61 B 0 BRI & X HIE g,
REDEHIL 2005 FEOTERET 7 25 hO%ELME
BLlL, RBBRIITERRBERSHALF—NHRD
EREEACTEH L. £, HEREHRERES
B, KRERUERENREOPREIT VT, TER
DRENZAKBEHIRTHZ K TOEFALERTH &
L. MEBRMIRERENRO [FoxE 0B,
BEOEEERIIH LTI bhdnbws lgry)
X, AEEROFREL R TR LRV, FlIERK
ZIEDT, RBBCBREZARAFIIMIB L
& Uk, HREHEE, 0.1ha KEOEERIZET B/0%E,
RKEOHEBEEL LE®., LEER-T, JoOEHELBLS
Baiid Ty 41 lRExbhiav. BRI 10a ¥
e h/hgE 22,092 M, KE 18,952 I CHd. T&ESFF)
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i, MRIZEE 1% A S, XKEEREE (1%
CIRELTCHEL, FIRREICEDL. £, [F5
MR EBELARNI L L L. EMEY RAEIZON
TiE, /pE - KEE QERBRR 12,000 1 i H#LBIER
27,000 &M -&EL L, FIERHICEDKE. 20
ENICHBIR AT AEERME (£, XKE LB 18,000
fM/10a), REKHBEBSREREFEHDS (7,000
f3/10a) ZFSFEICIN A 7.

R R F @R, X —F HHEERH R,
KREBFK, THIBR, BEERN® 2RI, 25
F@WEATLIANL BN 95 BRIA ERE Lz, A2
L— 2 HIHIE, MRERIEASL—F 24 T, BF
WEDEEMREIRREZER L HRRMOMBMELD XS
RE L. AEBEHIL, KEBELIBREENIAT
BRIEROARR L UBIRIEE & XN RE L |IZIT S
ZEELi 2FEDANL—F L U TOMBIEERRELL
NORHY, HOEERMEEHL, £ORMBEANTKER
EEZITI LS ICRE L.

BWREUCE L TiX, KE, IRIRFAARZF 1 -
FT—EE L ECBEREE I OREEER LYY, ki
i, ZhICBEFEORIERE™ 2Bz, ZoITk%iE



HH: BERESWORBMCHT HHRE

#£1 -4 BFEXENOREIEMNEHEEHE
X @ o
0.1ha 0.3ha lha 2ha
& (F H) 1,896 3,484 3,846 4,053
E-DE (%) 83.8 10.4 5.4
Ve B R (ha) 42.4 61.1 65.3 67.9
DUk (%) 44.1 6.8 3.9
Ik ke & (ha) 26.0 40.2 43.8 45.5
HSEBEH1 (n) 7.6 9.6 11.2 11.1
SGEBED 2 (1) 1.1
S>X3BEHS (n) 1.2 2.7
nEHiERh () 0.1 04 .
aeH V1 (n) 4.9 9.8 11.9 12.0
avkeAH D2 (n) 2.7 0.9 0.9
2BV 3 (n) 1.8 0.7
aehY 4 (n) 6.1 7.4 8.0 9.2
ayeHhYs5  (n) 7.2 9.3 8.9 8.8
BIEY S B (1) 16.4 20.9 21.6 22.4
#2-Kk8E (1)
£ 1 (n) 5.1 6.1 6.2 6.4
£2 (n)
£3 (1)
#£4 (n)
KE 1 (v) 5.6 7.4 7.6 7.9
xX¥E2 (1) 5.7 7.5 7.7 8.1
& (n) 39.4 58.1 62.3 64.9
£ 1-—5 HPWEZOBEME (H/HM)
" X E o & S
il %9 % 1R % & 10a 30a lha 2ha
4A8-5 HSEBLED, =ENYBE 0 6,628 0 0
6 H-2 &N # 0 17,742 78,188 79,798
94-2 a2y H Y RE 0 2,847 2,374 2,408
9 A-3 " 0 0 2,216 2,242
9 8-4 " 38,148 53,885 2,891 2,941
I & FINHEA L — & FBHER 40,158 0 0 0
A_NKEINHE 1 KT N#E " 40,454 57,778 253,680 265,533
ARk T 2 " y 40,454 57,778 253,680 265,533
AKEBE4A-2 AERFHER 44,629 132,814 0 0
AEE4H-4 " 104,810 81,307 0 0
KEHE4A-5 " 124,615 181,204 0 0
KEHEH4H-6 n 94,924 137,451 0 0

E) AnkoFETEaERT Bl: 4A-5=4 A% 5¥H)

U, BRREORBEERICHT2HRLTEETES.
KEHEXKOBHRICETIo0HBERELEL - 4IZFL
7. 0.lha KETIL, K, K&, /IEE2EFH L/EM
EMIL 42.4ha & 725, REZWETEES, 0.3ha KE
% 61.1ha, 1 ha KE TiE 65.83ha, 2 ha KETIX
67.9ha T THBENE AT S. 0.1ha KEDH 0.3ha X
B TIREMAEET 4%, FiBT 84%EM, 0.3ha K
B S 1 ha KEE TIXEET 7%, FifET 10%8EM,
1 ha KE2»5 2 ha REE CIIEET4%, FIBETH%
e, REBKEL 22 I BAEEADEHRER
EHRLERT .
BHELKORMWER BT T 570, &KEORKER
TERICELZFEHRICET 2HOEROBEME %
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BREfLE (R1-5). EREBERBIIBOTHIHLR-T
WADNE, KROBME, KEHE, N#EL, MR, KO
INFED @ Th -7, 0.1ha KER LV 0.8ha XKHE
THIF Ll o TV KEBES B 1 ha LU EOKETH
KERBRVOIZ, BHIZHNDDEBRIEEN KE DL
KicfEo TR S h, KEBRFEHIERTE 2EEHN
WMT 570 LBIRTES. LizMoT, HEEHER
LTOWAHINERIL, T X TEEOEKXE & HIZHERL
ENBEEXCHETAILOTHY, REOILKICHS E
FMEEOWML, ARBEEEL LOKRE, IR KE
DB EEDHRILICLZ2 LD THS.

#6) FEEOKBEMRBITER 14 AT 56%T,




FHERBKAATE LY ¥ —FERE B2 S (2011)

REFHAHEYEFEELTRBY, ZOBREBIEEL L
2 TW5S, AKIZKEOKXE X280V, 0.1ha X
BAEX, 0.3hall B> TFF54 0 FHRE L.

ET7) KETAVE, BEOHEMIEISLOTEHARVE
b, BHLLTO K&S%] ABEEB RV, £2
T, &b/NEV0.1ha REOFEBEREIZE T B/E,
RKEmfz, #arboBEEREREL, hi
HEEBEE Lz,

E8) BIERIY, THEROESKEOCHM) S 33%I
BELL.

# 9) 0.1ha FKEIZDWTIX, BEREALVS 50m, BERD
W20m & L CEIRREZEH L.

& 10) M (2001) LR TRELE. 2B, £
PRI, BHEIX 0.1ha RETIZ64%, Fhilk
I3 8 FRAEEM ML B, INH#IT 0.1ha X
BETiE44%, ZNU LIS &R0EHEE a1k
L.

Hal BECHEBXE

BIEIOSHT Cit, KB 1 ha 2825 &, HErH
2 ERIE, NEY EETIT ) INEERCEET 5
B OHZ LB, 1 ha 2L THIEMEHEEFF
BITEML, 2 ha KETREICR-T

T, RERXEILX2 ha BDOTHDHd. Z I T,
1 BOERBALE LTORBEERFLTAHS. £1 -5
XX, 1 ha BXU'2 ha KE TR bHEEMIEN S
WOIIREINEDO AL — FEEFHTH D, FA LR
BF 4+ FT—ENbDY 2 b—=a TR, KEIHE
EEDOBBHEXRIL 1 ha KET 20.3a//F, 2 ha K
T 2082/ Thote. THIMREEHEREE (B
TAR%EL, 2000) IZHEV, 1 BOEEEE S 8 KR,
FEEXERL 07T LREL, 1 BICRERELEELEH
3 %&, 1 ha KET 1.14ha, 2 ha XE T 1.16ha &
729, 2 ha KEOBEEH TR A CIN#EIEELSTT5
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ZEHBTERY. 1 ha KEiE 2 ha KEFhLEFhOEK
BRETO, FIBOEBWIS %BREL/ ISV L, Bl
EOINEEEIY, 18 THRDOLEIOREE LW & %
ExEbENE, BETIHRER CORERSXE X
BBL#R1 ha Lo Thw. 2L, 9%, KBNA
DUNRL U DENREIZE T, BBRIELEN 374/
BEETRLETIE, 1RIZ2 ha DIRERTFLEZ &
W25, ZEOXIREHEBREAHSETIE, 1 ha #8x%
L XEER Y BSEREEES CREBNICHET S M
X2nenz s,

w5l Fi&o

KETHE, FALRETF 4 « F—EhbLEBRRKERD
BERFEELHE L AR, AEELETHTIHFE TR
E231 ha %25 LHRITIFLEAZER LRV, N
BV EETIT)INHEIERETIZ1 ha B2 THEBIEL
BIIRh2 BRI A2 #ALNILE. Z0F—#
EHEIERLERBHETFATIE, KEHR1 ha %
BADE, RELHRNTIERT, NEELCEETS
F@EM 0L L D729, 1 ha #BATHEMEREL
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EWEy, ToLEB)KXILLHALM LI A1
ThHd. FCG EBC, LN IEERAES X
DB THY, A RBOIESL. A, 1200
EFRAEND, ZOMED LI U THRARY ORRENSY
Mcxs.

L ZATREOESPRIT, WHBEAPRERARIZ
HERTHARBTHLBRLTH I LV/NSVWEERZTRL, 200
FTROZHHNTHZEETERY. ZFZTIhEBHGT
B0, HiRHERLEHTS. LEBEEDMELEBA
R OB HRITZ N FN OB x4 3 RAM
EEEHOLBLE LTREINDE., I bOBADHEED
BIWTFhb LIZE LW EELELHEHTHY, 14X
D HNETRIEBRABER, 1 X0 bRETIERAED
LHIEIND.

1) Forsund et al. (1980) £FR. Fersund 5 IXRER
B7 w7 47 % & bIT non-parametric  frontier,
parametric frontier, statistical frontier IZ&# L,
BIOFEZONWTBED XEMOER - RETE1T- T
AV

E2) REHBEETT 0T 4 7 B%REZEHR UERESHT

T o7 bDIZid Timmer  (1971), &K (1974),
& (1985), & (1991) EOWMERHB.
¥ 3)Forsund et al(FiIBFR0)SMR. EERTE1To% b
® & LT Russell and Young (1983) DEFERH 5.
¥4) G\ Fix, TROBEMLHFERE G| F IOV TH
ztizkokdohs.

% = BAL O Fe™ = P
. }z; B . |
SF = ')AL?C;JE: 1({mu‘ _ PF

Rams HAER

1. AT« PEERN

BEREO7n T 471X, HMBITRALLSIZ
Cobb-Douglas B & L, BEMNRTFTA—FERDB1D
2, DROBEZIER L F O LA EEEE R
Liz. #0HERREAR4I—20LEYTHB. AED
FI—FE¥ D 3FBEEEIEZLLEVRE (F@1
Y720 2 MR 2%

R4 -2 INITEBEROTTONRT A—F 3%
BRE2FERATHERETSD. Lo T, BoLL
T2FORER, UTTREFNDERE LR BEY
BRECFRRILE 29 FEY 70 Li- 4R
OFABRIZ, TROLBY THBE*.

Y = 4.185 + 0.3757L + 0.2731C
(2.373) (4.098) (1.864)

+0.5692F — 0.2585D
(4.664) (—4.381)

R? =0.9285

(6

REFREIT 093 @<, ERBEIIALFOH 10%
KHE, MIZTRTI%KETHERETHS. £z, ERE
¥oOFix 1.218 THY, 5%KETILEEERDHS.
Lo THEBRE CIREORENFET D LD
ERTES,

Tvurys 4 THAEESR YIZ(6)ROEHEIIE KD

F4-—2 SEBEEHAOBBRFRE S A—2OEL

HIBRFS EFE 5 wE - ms D R?
0 7.2951 0.2203  0.4834 0.4000 -0.2448 0.8893
1 5.4724 0.3712 0.3864 0.4695 -0.2720 0.9178
2 4.1845 03757 0.2731 0.5692 -0.2585 0.9285
3 4.2529 0.3761 0.2973 0.5594 -0.2468 0.9403




BH: BERESTOEREICET WA

B 01981 2 MA T, TROLIERDLND.

Y* = 70.65 LO’3757CY0'2731F()'5692 (7)

2. JEREROSE

(MREHEICLTHA LAEWSHRLESPDROL
IR 4 — 3R L. SR, RENREEEZR
< & 0.59 — 1.00 OFEICFEE 0.79 it LTERS
ARICBEL T 3. REDRREO 2 F 0=
11 1.222 & 1.032 TH Y, ZORKME R TH D LAIFIR,
FHEAEEMIRCET TEL, FBH1BELEIHARSS
FHCEEH 2.9 FA) #8LTW3A. Zhik, diansd
AT(ERLI AN B OLFELABL TNBLEDT
B, BEIIEAFBOAEEERE 1AL T 256(FY
175) TH Y, OBREICHANRYEKETHS. £
OEBITEBRFESEEARE VR, b LINERDREN
KEL,BARBOBERTELXBD TVLILDTHS.

—F, BAPROHSHITIFLALN 1 OEFCERL,
AFETHPITENTEKETHD. ZnbD4FId,
WL REDMEIRICOVTI 1IZEWDR, EBAR
BofEsh=RIL, 0.77, 0.78, 0.78, 0.79 L 1 LV & H»
RYAEN., LERoTINE ORE CIIBAREE NS
FUTBRASN TR ZNPESDELZEILTWSER
Thb.

EROAFUSNDESSHFRIIT AT OB ULETHD.
B4y shaRAS 0.8 DEEIX, ThERED 1.0 ¥ THET
3 LIRS T 1.25 % (1/0.8) L 2B h, MUEER LD
fHIIT 25 %l b XD, BEohEIT, AiEK4 -3
Ihix, ERO4FEHRSLSRED 87 %A 08 LLET
H B9 b REHSDORE CHINBEEORMIT/DE V.

hiCR LT, EFDE 0.8 OREIBAERTED
¥E, INEREO1O0ETHET DL, FULEERE
25 %M EIEZLNTED. ZOEEROMLR,
WEREOMNBERTHE 21 %2 beiTde, #MlR
K0 119%mM Ex bl 63, BKINDEN 0.8 REORE
2, ERED 48 NIET I, FEIGEVWRENRE
WHALRDOH EC Lo THIREZZE LI EHDI LB TE
B, ¥, HIRENBERHREBIZL-T 25 %LLERA

#®4—3 FHRBEOHH (W)

e HfegrR  Bdoghs
0.6 i 3.2 3.2
0.6 —0.8 45.2 9.7
0.8—1.0 45.2 87.1
1.0—1.2 3.2
1.2 80k 3.2
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T BRER, BIFDR 0.95 REORETH E&RE
D 8T %IETS.
UENLBALMRE I Z TOBRBRE ORESI
ESHBOMEIC Lo THIRZEERETE RSN
<, WELBAFREORATIE, &% Ot s Hmxt
BLT, BEBEFRRHARBL WA, LMLERDROR
ERXoTHIRBENRKES KBS DIREETEL, Th
LORETCHEBAER L4ALOENBRARTEETH
5. LER-TESHIIRENT, ERFHROZENEL
HREMBERESWTS.

3. BEBEOKMEE

sz, skt B BERBRERKREW., 22
THEFHER S BEESFAEEESEIICRT R4 —4 D
IHeRB. EERESKREWVZIEZOKREEEL, &
PE4 20 BERMB TIIHERICEL RoTWVB I EB¥a0
B, EEBERERTHERT-EREL, KV TRA
HWE, NMNEBOIEIZR->TRY, KBEERE L /INEERE
DEHEBNCIT 10 % RETHFEERHWO L. Lz
BoT, FHREBIIIENDBOBVEE LEORER
BET 2, KEEBIILBHEVEER, IEERE
WIHMEWRERFEL TV EWVE S,

IORBRNALTOL IEbXDZ I ENTEDS. ER
BRERFCEFDREBOFME B L THEE KL &
HBHFITTHD. ER BEREIFRFELRELIER
LT CTE., L, BIRSEIV S ETHRJIRE
FEOBBEENCL > THRAEZ ST 2%, SREHROWK
Kix, EHOLEERLHYFIZBATHL LIV RN
N, REEOEBERENOBVLORL Y ZHEEKOFAFTE:
TAHEXHIZRY, S0HEHA VT 40BEL ERBIZHEETE
BHLOREBEAOENLOIZBLATHNS. Litio
THEFDHRLEL ZTOSMB BB/, ZRUTO
20 — 0 FHBECHBREROTRENOENHI D, &
BAKRELRY, EOIBEEDNEZ 20 BERWEIZL
FEoTWARENR, BLAXTEERENNENDOTH
D.

E5) BRESFHEE(O LEAFRE (P8 VEE
(r=0.87) BB/ b, LEIREDOHFESEDII

#®4—4 BORHBORERBYE
BEHE R BlERZE PR

iy 0.811  0.134 31
S0EELE 0835  0.117 13
20308 0812  0.145 15
20 BERFE 0.698 0.084 3




TEREBHRBEWE L F—FEBE BE2E (2011)

ZELREOFELHET A HEL LT VIF (&%
ERER) BHV, Zhdd 10 B2 5 LLELR
WREETDIEHESND. BRESEKD VIF i1
4.82, BEAFIEIEIX 4.69 Tholled, FEHREE
HERMEIT RV E R L, WEKE b EEBRKICER
L.

E6) HWDHRIIERREHDIINZ, MOER & DES
LOBEZI > THbHMEZ T LEXONS. &
EREIABELOEEBR LD N, 20T _T
PHERHBX L BRTI2BEOEHRMETHID
T, BWHERORHEREL L TIXERLEBZLDT
HY, ELLTEHEENDLI-THHEEZ SR LS
T,

Bl BREHEORHWER

—RICBRRE ORRIRESERFEE 2 LOKEM

MLERETHELCOBREERIHELRTS. 22T,
INLERTEELHRALEKL L, BFsE (T) 28

CBAEK L LERERRE I LENDEORRERIC

DNTEREMZS.

=9, BEMAKCIRIRESERARERX), 15EY
TOFBER(X), 1HESAZ0EBERE L), LT
LEDBEERTERL LTERFFEEX)ZRY HiT
5.

B RICIIREFARELREICL - T, KRET
HEIEBTOKREPBNEVSBEERRLNE. L
Do TZ DEBITHENHFKEIIN L TCEDOHEEFES
LEZOND. 1HES-VFBEET, ZhBdh&snE
EREBAEEMDR LT o205 O THEFFHRICH LTI
BRODREFES. 1HEY-VEREREIL, HIBREE
TIRINBZBWIEEFEHHRER TE RO LARETE
EITOVEDLEZ O, BEWNPRICR L TIXEOHES
HFcx . BREFEHEE, —BRIEFFOFBRBE
FLYHBABBNEEZ ORI D, BfFHRIZRL
TEDHREZHITTHS.

MEEHETIREF 1HEY VAR X, TR
M (Xs), MES 1HEETVBAFNE L), BKEF1H
Y7oy BAAFIRHEREE (Xo) BV HiT5H. 18D
EKEY, FABERONTA—v U RERTEEOD
EOTHY, ZOREREIZEDERHYTHEDT,
DHREFED. FHSBRBILIZABREDIZEEHEOY
KREBLRY, BEF1BEELVOLEBKEZET S
5. £, DEHEFABARRZERE L TRFENRE X
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b, EHLORLARMSDRILIZAOHRERES. B
RERHERERIL, RS VIEEEARAER 2HRT
&, REHMIZLZVEELZHBEOY A L—Y - BLEE
ERETENTAFIC L > TEBRELLEEBICRTS
LEZONAZPOERBFCH L TREOHRLE-
1SV BARBRII-EOREL2B I TIANE T
NITADHRELLTLELZLNS.
HAL-BERRZUTOLRY THB. IEL,
YIAEIX29, by IR tE.

T; = —0.237X; — 0.535X5™ — 0.032X3 — 0.107X,

(-1312) (-3.038)  (-0.216) (-0.710) (8

+0.442X2* — 0.095X¢ — 0.099X7 + 0.441X7*

(2.927) (=0.631) (-0.643) (3.137)
R?>=10.6776

TRU*™T 1 %KETEETHDZ LERL, ERE
B3~ TREELERGAER B R THH0T, HED
RE SIERPDE~DEEROFEOBREELERT.

REGREIL 068 THY Zh b SEHTHB AN
o2 30 %BEHHZLERLTNS.

IIRBY BT EREEOMEBREE R 2 5,
E & A EBROEBIITEE Ui o 7228, RESFEEK
1YY FHAKOMICRREONAOHEE (-0.62)
BB LN, 22T, ERNFHRORE, LTS %
Tl PRICHBRB R IR b5 E,

ERREBEROEKIX, 1BEYZYSBAEKTHY,
RN TSR, 1B BREAEHEN TR &
&, ThO3ERI1%KETHERETHS. Zhblist
DOEBITABE TR BREBORE E R TLIR /I
7Y, BANBRFEEINEL RS, LizhsT, 2D
SEBNEMSDELZBBHL TR, 2EMLRE%
BOKFMELTE, ZhbDEBEORENRTITHS.

ThbbLARABERIC L T1IEYE Y HHAKE
B a8, MEEERTREOFABEBOUEBICL-T
1ERYVEABROBAERY, 1YY ARHEEE
ZEMEENE, BERPESAETIORBETHS.

#7) D. A. Belsley & ®F4# (Johnston, 1984) |2
£5.

Belli HMREXOBN
1. PERAPAMLBATBOHH

AT & 36 0 BT RICITRRBH RO b,
MR EMBEBR L FTHRRTIZEDO L S 8 EORKM



BH: RBERESWOERBMHICETIHE

#£4—-5 HWHEEAME TAOLE

" 30 BHLLE 30 HERH
HA B Efir T i Fh
Bt 0.9340 0.6985 0.8847 0.6300
REF 72} 37.1 37.5 24.5 23.0
H1E E~A 898.8 903.0 730.0 993.0
fAkE a/ig 10.75 0.00 4.77 1.17
B M/5E 471,681.9 461,393.0 404,096.9 377,946.7
ENLE kg/5E 8495.3 7596.5 7743.8 6861.8
RREE % 55.5 29.9 32.8 32.0
YLER b % 51.66 69.19 51.42 62.42
srikERE =] 409.0 406.8 435.5 417.0
N R % 3.74 3.68 3.76 3.74
NG B % 8.71 8.56 8.47 8.64
F@EES m/a 38,218.2  30,295.8  26,656.6  138,975.8
BEAEME 188 70,985.7  34,519.7 35,0629  41,627.2
FEENE " 24.8 25.3 29.9 43.1

- -
— e

WHBDES S h. TIRESFARERRAEL 30
FHULEJE & RMB I AT C, BN EREORBROE
WEBALNIT D, TOE, EERAORBEA»L, BRER
BOGSH L RRICENEROOWEZERTOILER D
5.

F4-S5EIEMBOEMPELML4F L TRAA4FOH
EEOFHETHS. MERICHBELTNALI LR
9, ELBKEIOLRVERHDZLTHDH. KEK
BOFBILBKEIRND, BB L b AL TAOM
T 900kg b DREMNHB. KRIZ1HEH Y FAEHER
ThDH., KEHBTIHREMBH 11a, TR0 a b B
REBELN, MMIEBTEZNENLS a &1l a Th
St Ei, LA EMICHSTTME»R0EBEN
ERGhD.

KIZ, BB THBHLEELIRY TS5, SR E
L& FALTIRT N TOEERERICENDH D DR, /b
BERBICBOTRPBEERIIBLZ 2EORERDY
IR E Mo TS, ELEKEITHEICER RS
ERD o, WHEOEERTREFOESRIREEE
BV TOR, DPRYDOERS Tz, LizhosT, K
KB OFMHR EMREIZBV TR BEOLF BN LEY
BNELHBTDIIENTES. £, BRNEORTIIZ0
BEULBOBAENEICENR LD N, TIEEND
REMBEBIZY A 0PHlRAEET ¥ o F AV MREORA
EEEENRENDTHS.

I CHEEBEMNICKREOFMEERTNIZ, 30 8
PERETI, ETHRBRINGKE - FHURRICLSEAL
BORET, WIC1EYZY BHRFABHAOREMR THS.
HECETHIHBZEETE, EHNICEERTE 52
CRBEBENGRE, THAIIEAEBESY M a0
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B, BHIMICEFHKBREVWI ZLIZRBEASS. 30
BERMRE T, ETHRBFEERCLS 1HYY 5E
HOBOHBRHEET, KW TREHEORE, ELED
MEEWD o L3, BENZEELERTNE,
EHIC AR TERNGE, PHNICIABERED
Mk, BRENICIABRERKEERURTHS .

ZIZTARLEFATRERELITAE, EW=RIm
LxwgarienTcESL. —F, BRIz LALEOR
HCHER RPN, FOKERBKNRE TIXELE
] LB OBRBAEZIMZ D 2 LI & o TEBHAEENE
B ESN, BEOPELRALETIETTHS.

2. ERXOBK

LIbiE, SFORGRE LEREOF TR LEND
ROBVWEREEZFICENBREOSWETH. ZORED
BWNEEIL 059 T, EHIMIT, 14,466 TH, EHFA
BEARBRRKOIMAIT 24,415 FHTHY, ZTOEIFTEK
1,000 THIcb kA —F, BEo®RIL 0.88 THRIFE
DRFIZE DT TR,

Rk THMHEORHFER] ORRMPLERXT, =
DREIRT O FEMAEENE, LEKE SEHERED
ENOCHEENRH B THA D I L RERNBSL. 2T,
HOREORE - BIFEE L LA BEEOBRIEEN LM
BEmb L LREDRERTTS.

9, BE G2 2 EHOFHE L
BEEE (o) LLBIZRT(ERL4-6). RNLIOR
i, 58 - A8 AEOEERTRTH (E8- o)
DRIETHY, PRYVEVKETHDIZ B3G5, K&
ERELREF I EY IV ELEBEORININERRT
TW5, RIZEA-TWRVWB 1YY FEHBEHE D




TERBEHBEFE ¥ —HEHE 25 (2011)

®4—6 IR TMEEORERR L BINEE

" El EBE Ty EREREE
AR FH 2,054.8 - 4,827.3  3,663.1
RAERE 1 58 U 90.5 - 159.3 105.4
REATE [} 22.7 - 24.0 3.3
BEEAK H 1,030.0 ++ 812.7 199.5
YEM B a 60.0 - 88.2 96.1
ILB/ARE kg 7,054.0 - 7,401.2 583.8
RN d % 3.67 - 3.75 0.13
SNF % 8.68 + 8.59 0.10
BHEE % 313 + 3.10 0.09
SEHIBER B 3.0 + 2.7 0.5
Vag. sG] A 422.0 - 434.2 52.6
P& " 140.0 - 157.4 41.7
e A " 100.0 - 108.2 41.8
EREEK E] 1.70 - 1.99 0.41
A/EE 1A FH/8 14.0 — 22.4 7.0
LA/ /M 1.45 — 1.73 0.22
L4/ §E FHEE 637.3 - 719.3 111.2
B2 B 2
LA (1) MuE (M) B
B 14,465,633 2,054,785 0.5925
HEWER 15,912,196 3,501,348 0.6517
FIRE A1k 14 15,105,560 2,694,712 0.6187

W) REEIA LIRS - FHETERS, — -0 £ THD
+ FE EES, + ¥fro 2 EED

ThHd. BEVICEIEHE (FR) & (FHE o) @

el PP e W) kLoThHOT, BEAE - EENEF, REFR
1% T1lp 759 ’i ERBRLRT 2T WS, 1, HBRMROF—¥

3 : Ao BRVHESRESIC Sy b LE.

0 0004 33@ e (&

g o S1Re ! INERSE, 305 BHHELBTIEL A LDOENTY
% gt 1-78@ - de T ETE>TNS. LE>TW3DI5ERETTHS. &
o s2® P° | e ; FlEEOREL TS 21 HO S b 16 EAEHE FTE
= 5000788 5 5 y, $3/D1B (FH— o) 2FE->TVWE. Zh
87 Semh 5 HARYEVILBKETHS L\ 5. —FT, DM
; g Wit (P#H+ o) 2BX BHEETEVDON 2N BH,

3000 i L i 4 ) Z Zh b AN

e b TSSO A .
SERER (2) ZZTIHEEORBN DO L2 T I 7T R L

) LAEEERIERR, SERETEEINIRE
EROBSENESTHD
H4—-1 EEMBE

FHUTTHD. £, TOMOETEHIIEENOE
WHDOEFERREORBITR L TELARVWI LERL
T3,

B, BPCILEDCS 7 HER L. LWETIIAESE,
FEIELBEEORE LICHCHEIREAYY (FY
* g) ODPIEBEESTWAS, HEHF L LEBHIZEN
BB —EIZ T FEETS.
ZINLEILNDIHRESFEIR
OQEHNITIIFEOEE, BiCoBA%OEEHEED
Fev %L, 2BHIIALEBLAEB & ETFBEHED

wiZ, LAEECHTIHERR4 -1 07T 7I0Rr  BREETS.
T INLIINBRRELETRABL OB 1,184 5 QPHIZITAE LV OERITEVE, SRR
DEBRET — I NOB/BIELOTHD. BIZEWEDRIKEZ BT 5.

ZOTT 7T 305 HoMEHLE, iz aiE
EhbOSakERE LD, AEILIZTry FLEDLO

CORIMICIABOUBICERE BV FHHKRHE
(KBTS0 77 5)ELTSH. BELEK™ 2856+ 5.
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®H

R4—T BOFERE

BREREOFORBECHTIHR

LE/KE HER TDN AT A v FHHE ADF
45kg 91.7 1018 113.9 115.8 104.1 99.5
30kg 114.2 1199 141.6 135.0 111.2 107.1
25kg 111.0 1144 139.7 123.1 120.6 116.7
20kg 125.8 1243 157.2 133.4 124.1 120.5
15kg 138.2 1294 173.2 134.8 132.9 129.0
10kg 1722 146.7 209.8 153.5 138.2 134.3

&) ADF:EBET 2 — = M

RERBTONES.

EROELRLVABMEVERAIT, F1 AR
RMangEbns. T2 TEHAREOALYR] (FLEKERD
® NRC FBEZERIIHNTIBOKEERELRIZONFES —
7TTHD. ZIPoWLERBICITHEHERRTREL, 4
ERETTAE LR TED LB ERICRB L
B4 B. TDN, AT v h, VoAb REOERmMN
Roh, IR ZOREDEEHES OB L 2o T3,
L& 10kg D 25— T TDN147%, HEA 172%, ¥
N L 210%IXER HANCIBRIT, @EE b0 LEE
BESPLE - ¥ bV R PORBMBEFLE - TAKRYE
Bbd, HEABICRIAIEERRIIRTYH, ok
BIZFB~OAENKESRVAEREICLEBREE LR
BRI ThHhD. 2B, HEBHLBET Y-V MR
M (ADP) I OIRIETH » EHEFH X TVRITHI
BEORNLEDTHS.

ST, RIZABRBEORBIZLVHEBKEXMELE
BAOUENEEZREL THD. 2 TRREFOILEN
10 %HBESNELEETS. ZOL XKRES 1HY
VELBIT 7,760kg 1E XICRBN, THIEITRTORE
DEH % 100kg 12 ¥ EEI--HETHY, B+
DB CTELLBRAETH L™, BAMOERE, fitksk
e, EEYOMERTERLOLTHIE, XEDRER
4—-6DTEDLS 2D, BEBRZHHRIT 095 KEES
n, PRI 17 ERS. WFEBIUABOBRAERTR
EOEFAEERY LIFTHZENTENE, FFEIC
RKERBUEPRVP/TEDZ LRGN S,

Wiz, L& SBER» SR THBEOLIF WKL
TEHHRELBODETRBEPABAERELTH
5. K415, TTEHEFL L THHTEZ076
EBTHAHH. OFEILE - HERIROELLE L ST
L(ZhLOBEFPERSAHICRAD) BT 1LLH
159%ZABBHETHAINLTHD. RICHLED (FH
— OUTD28 (60 F, 64 F)TMKOXNHLLDE
A5, 56 HAEIDHBERBSBRICE VS LEBARELS
HATREETHS. ZnERIKL TEYHILBKED
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LFETRENLD L, S LD 900 ke DILEBIC A
BZOTZ TR OMRE Lz,

COEMIHBKECENIIEFLEET SN, WF
BRI EREE2 BRI CLBREEAHEAND Y,
BEL LTOREMBELE VO TI 2 TR &
ZErxR\WI izt

O3, oFEY 60, 64, 76 BFETEHALILED
HEFEBEMIZHS, LB 7,000kg 1E EEMT 5.
FORRIIRA-6DOTROLIIZ2D. AMRIT 1.04
BT EDORER, MINAEIT 181/ E25.

ET, UERBLEZISKAH S0 /T A0HE &
HEL, AFEOANBIC ISR LEHFTEELO
ThHhd. BRRFOLEBEORIIFA 0 /T AcHE
BHdOT, ETEBONRELED, LORBESFOR
KEEZLBRETHA.

E8) AL, BEAEFHARCLIHELEELIT-T
By, FHRICEERELESLTND. 20D
BB KESLT UL BE TR, L, BER
NE, BEEOEERZHIBANCTHET LIk
S>T, BEIEKIIN2) OREFTMETHS.

H9) BizES (1983) IZLhif, MEHEEHEL 2
Y —b e 74— FEBITLERIZ, D% 105
ADILENRIERIZE A 39 %HM(8FHFEY) LT
W3, BEROBUICHEILEREE 10~ 15%& LT
H 24 ~29%DHABHETHD. FREEREICLSD
305 HALED 10 %I +HFEETH D L Bbh, =
NEFAREEENUBECORENRENOHEME L
L.

W7 EEH
Tury 4T EERREDL LIS, KIFDER - EOPR

RIS THERESEORBBEME BT L2
TEk. BREONEMHLEMTIERS, RFHFLEA




FRRERHBEFRE L ¥ —HEHRE F25 (2011)

BB OB, BEWHEEMNBREE TMBRFEORE L
DHFBEROLPITL, AREBEBRESEL L COXER
Bz onic L.

ERREE OBE T, SEMSRICLVERAOF TOM
MR BESITE TN TER LI RoTe. En,
BEOEELZ 7 7L L TR BEOEROP TOME L
GPYRFTLFT LRI -T, MBEL2EEERA
LIS ENLTOFHPVEEZD LN TEB LI
29, BREBEHNOHDEOREOFREERT HBKEL
THILENRFETHS.

BETIE BENHIBEELI-HEFAL LTEE
L, B—RERSVIDIRERRICET 27— & ikt
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BODE LTV, £, XEFO L) RERRELE
BLTHAEETIR, ST 4 BSEBILEETSIC
b LTEDT— 22 +5ENLTVRNWI E RS
W, ZOEIRERII LT, TurT g TAEEREK
CESSBEREMWICEY, BREOUED BEIZHL
THEBEZEZ, BEOHEBETY, B TEEN L KE
ROBRRBAETHS.

IOFRITBBRE LT TR, MoFERER LT
bEATE SAREREVEEDbNS. Lo T, &
®IZ, TOFEERRLIER~OERAERFT B LS
BETHAE.



BH: BEREOWOERMEICHETIHRA

E5E BENESIEDEAICLDIEERROZELH

E1f XLHIC

BEHEBIIBITIREDHIIBECRIEL R LKL, £
ELTCHRBEE 7 —RREBGREIZL > TIThA
TERENEY, BEHMACEOEVEBBFELTVARNELD
ZBbh5s., F0OBEHE, ZhETCOREAETIHR
B-HmBOEAN, FloaRGE0BEANRED THEHN
ORREES] BEILoTmZ l, BERBICL2UEE
XA LEAMHEOER THERET, BKEILNZ
HEECEBREZHOEDESER O, LERRI-T
Mmoo EEZBND.

LA LEE, BRLHEZ LA ONSFEHNMEBETE
HRPBEREZRVEREIBRLIZHEL, BREDN
DEBEWIIERKL TS, —F, BHERTHIERIE
Wy L7 —DEBKIY, AR TOHNITHBBEERORER
BaEosr-BiE L, HNMELmE-BELTLVID
BHTHD M, RIZE_T LI RBEND, BEOHIN
BRIZELLTELZELWVWRHD, FITRETHE, B
EETOREDHMFEORR L ERREB IR SRAE
BEL, WKL THEERELHRL LRERHLE
BEEAMIONWTEETS. 207D, ETREC
BOWTINETITORREZWOMELRBIIRTS
BYMAEHE LAHEOH ZREBHICOVNTOER
2175, LT, E3FHIBWVWT DEA ILESKZ20
EEREODWESL L LIC, BEREICBITIRER
Wby FloWTHRITL, \ARRFMEELED, A
FHERR T#ﬂ%&ﬁﬁﬁﬁﬁéfTTé

ITERRLE D ETI2MAEDE FETERLE

Fﬁaﬁﬁwﬁﬁijﬁék,m$®%%ﬁ50éﬁ
Bk, £E7 o T4 T7EALNCTHZ LT TBER
BXT21F# 252, DHBRORE LIIFDERARED
BEemett s L EFANBBEORE 2470, &%
HHEECHIG I LR, FERRELAVT TEF8K
EROEFR] BAREZITETHS.

E1) BBIIBIT2REBHOERIIOVWTELDLN
foXERIZ A2V, BECE L TidiiA (2008) 2
EREBCRBITIREBHOITOREF 2 ISBAL

T3, ZTOE, fbh 3Bl OHRE LA (2008)
BR Lk [HEIFEE) EWEBbhs., £,
R AR B CIEAR (1999) 25, LHAIRBERE
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WEWT, BRICLI>REDHOBERICETSHE
cHARBELOOHIEFERL TS,

Holi REBKOIER

1. ChETICHRSA-BEBNFX

(9, ThETOREBHOMERREZR TN, #H
M (1983) %, 1980 £ AETOLMNEICRBIT HRE
DR OERE [FROER), [HESH L MBS
OFEFE, [RE~OEA LHE ZHT TEEELITY,
FRE T, EELBE, EERERE, BCHBELT
DHREZBTVEY, BHOFREICHBERDS LI
WLz, ZThi, INLOFETBHOERE 25HE
IELA P OBEFEBETH DR, BHOE, Zom=E
BFEETOIEGRESBONTI Mo NI L TH
5. IO TEHEORE] 2 RR$T 270, EELBE
TIHERLY EHL L TEMRLOTho THORE:
DB LD EEEL, BEOEIIEHICERERELM
AT bDERE L. £, HERBREINEHL2EF
e RBEDITIZ, Pilb, OWERLEREOK
B, ORERFORE, OXEMELZRIETIRERER
E, QUK - #HEICOREH2H, 04883 KRINAR
Thiddebzvne L, LEXSRFABIIC LS SR,
BRHHEEC L 2RERRORE, DBASWOERICX
HHERERLE.
1W0¢ﬁ&¥u%mﬂ—y+w:ywz—ﬁ®ﬁ&
FERLLT, HEMNREDHFERORBOREDH
nﬁ?A@ﬁ%ﬁ%%_ﬁbnt.Eﬁﬁﬁu@ﬁ@5
I—EHEFEAL, FREOEWMKELEHT DHHES
M (1980), MFE (1978) R X -ThEh, 1k,
TurF 4 7AEEEER DEA LT, REOHEE
EEMEL, 2T FELEEENAT (FK, 1974
; &, 1985 ; /MR, 1990 ; WK, 1990 ; &HE, 1991 ;
#H, 1995). ZOEMERSOIICE 228 (E
1976 ; #& &, 1978), HIBIBEKIC X 32Wik (5&6&
1976b), MIEEIEIZ & 2 EBIZEIE (AR, 1976a)
REBBEE SN, O, ¥ROBREITVEER
B ORBRBIE#ETIX, AV Frrarta—4 A
LI-REDW Y AT AOBEBENEETONE. FIZIER
EFEE L F— (1988) ME L HLARBRFEMERR
Y7 =T IET AR, HERFRBEEASER L
TRESMMEOY T by =T 05 HLEERR, 2N, HE




TRERERHRENEL ¥ —HERE H£25 (2011)

WET2b08 21 KBREIN TS,

Fi, BETIR, A v¥—Fy bEAHALTREELR
LRBEEBWEITZ YA PRV 20b 5. #IXIT,
BENKERHERBESBEERES N 2 —F —
( http://www.nokinkyo.or jp/keiei2/index.htm) , H %
BEREMAL L F—OREREBBRREXEV AT A
(http//keieikenkyu.narcb.affrc.gojp/) 72 & TH 5.

1) BRIETIREBEORR

(i) 2EREXUBRERXBHESNEET S
TEK-SYSTEM) 1, ¥REHBENEROLF LT
ZEMTEONEVATFATHY, F—FA— 2ADHR
WO —e2ABRE I TS, 1992 ELIBEOBR
HEFALEDREBFREOFRPIERIN T —F _—
AnG TREDE] #3—U—FLLTRELTELN
72 506 La— N, REBMICAVWORERERRS
&, BIGEET 4 4, BB 40, BB 114,
MBS 4HETHY, T DSMNIFHRICET 2 E#8 70
<, iz TREBW#1To7-), TREDWLITOLEN
HB] LOTBRBEN-T. ZOZ LD, BECHERE
ENTFe RBWFEZ, I -WEROTHRIIZES
LTWRNWZ ERIhRZB.

TiE, ERIIZEDL S NETREBMB 2SN T
WBDTHAI . LT TR, FRROEREELES
CRET 2. TERBWHHEERER (1991) 0EH)
B, ER(ERE) T, BE 25 E&2, E#3,
BE 11 OE5t 48 OoWEFANBERINTWDS. Zh
LOEGIE, TREREUERSHEETHEE) 0—R
ELT, 1985 Fx b 1990 EiXfTbhi: THISBER
HEWERESREDWEE ORRTHY, HVLEHTIX
HHN, ERMABRED LS BNETREDN %2 Ltn
BEDD. G EFNIT R TEIBREMROTTH Y,
e REEEEE L EC, SMBIR (- 4EER) %
BONILELORIZLAETHo . HFFEELELT
X, MBSO FE3 M, SEHEE4H, BESEES
B3, ERLBIE2 M, RIEZERNER L OB BRRH
g 1T, Tofux, REXELTEERBREU EOS
FaiToTORhofz. ZOENIHERBOREMR S
#, HEESEEREREMTbA TV, £, ZX
—HEBRE, HBHNBAHTIN TV RN EhG, B
HUEE 2 ERIBER O ORI EER VD LIZER
ERETH LWV —~HOBEELBIETRMETo T3
ERbhnb.

2) AMEDHLIBABIGREEORE

REDHIIBREEOBNOARL, MECER, #E
MRFRORE, BRERORE, HFROEFT, EEOB
NEVWHIBRRES o ERAOFT, REEICR UEER
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REENCAEG IR FRERRTEHILETHS
LWz D, BA (1998) 13, BEBREZWOBRMLE
T2 00EARREL LT, OBRERROFMELED
FREML L BRSO, OREREOHEEER
W LESEROHEN, OEFIRER L OISO IE )
LIBETERVREFESNSEROBF & LB TR,
DIREBFEHML TS, ThH3EICHSNT, £IZRE
TREFIZBITIBMEF TIZ, OOFFMEEIIERE
HEOBMHELE, HEWIIHIBOFHETHY, Lk
DEEL L THSIIBERIN TV LTV 220, @1,
BIESHEEZBERA L BMR L 2RTIE, BEHLEZRE
FRERHIHEE 2 FHESERIEEE O ERE L
RLEDATHY , BERBROFEEREZRTTL TRV,
@ik, —#TINE, EM2LBIe-BEDRRERY
BRLADN, SRMIIBRE IR TR,

THLmERETSHEDIC, OTR, HHABRIE
BV TV T RERECES BEERBEDE
M, @Tit, BRERREOBREER L THERBRY TR
T B L, QT BIETERVWRETEAMER,
PR TR ELCHEERR DY I ab—a VER
ZEIbhB. 2L, OOV TE, REDHOEDIC
R RBERAELERT S Z L BRECIE#ETH S
LRDbND. ZTIT, HEOBABIEHRERELDL
h, ERESCBTETIIHAERTETHLS 5. LiL, B
EREIZBVWTE, A—EETho THHligizc L »TH#
BEWMPKIBICRRDZ L, BRESEROER THE S
NTWBZLEORBERDLY, B ERELES L
RETHAS. i, BRICK->TiL, HEMNEES
ERDDICIIEENEABNSTEIEELHB. L
BoT, BERE CRESBURED L > RFETENR
BREZWEITOOIREETHY, BHHEREREORKE
fg<e, DEA Bl L B4E 70 T TR EREL LTS
Wi _&xLEZS.

Ebi, BREDHOGHOBERLS. B (1997)
X, ThECTBEREFTHEIN L TORKNRZERE
DRFL LT, BEHEEORZR L ZHLOERSHIE
DTHYNRSFWFETH 128, 20X RXEFER
WMOERBLHENTELZ LIZBE L& L, TK
F-RRE-1TH-£ERBL VI FERS—F BT TH
5, BE-EHTShTICERDS, RS HIRE
N5 EEORBERHD) LEML TV, BEBKS
BTN B0, HEORER—FHIZERBIC
BREINBbDLEZDZOTIIRL, BB LOohIbY
DR THREITI LPBEETHY, TodIZE, &
BRMELERVBELHAL, HFETHRIZYD L
BEET, TNLEFARBRETISGSLETCHELVLS



BH: BERESWOEBRMEICET OB

®2)

BEDZ Ehb, BRERELXNBIILILEEDHEZSR
BHEOHHLDIT B02ik, © DEA, BFEEIE
%1 X HFHAAEEOHR/L, OREREAEEROHER,
OEMERENBETELRVRETENATEROTIN & &
EBTH, OREZHOEBEFO 4 mBEARRNRREL
5.

F2) WEBEWABERTI, ko IEMBIRE),
(RBERE ORSEREIEL, [HERIBHEE) —
FTAL LR, 0o WIRRITEKE, BEXY
B, GREZDIEN [HEOICES - H# L Tl
DD EPNEE) (ERBEOED FIZET IHE
£, 2003) £WH T LTHY, HBESTZEWVWE
5006 Ly, LL, SFHERRICL>TE
BARENRRZZEBELHY, BRBHEIOERE
LIS Bz dTHAD.

W3M DEAICK SBEDBRN

AETH, M CRN LA D SREBHOLE
AHEEOBEN D, DEA 12 X5 REDN 2 =)
PELT, BERE TOREBW L RINT 5. £, DEA
DEROBEFAEIT o 2%, 2 U REREOBWEHH S,
EPERE L OTEROEROEE L XEFE, RED
BEMEHIZ OV TRIT 5. KIZ, I =7REHRE
OBWEHTIT, FEDHREY OIEEEGRS b EFRE
EREHTAILE2BLT, BEREXAETSERD
BERRIC O\ TRENT 5.

1. DEM= RS HRO¥E

DEA (Data Envelopment Analysis: @#&20¥7#H:)
X, RLEN AT+ —v RAERLZEEE (RE)
EEMELT M T7arF 47 2EHAL, Z07
arF 4T REEL L THOEREOEETM, shEE
PRHIETAFETHS. M5—-11%, #EA, B, C D
WZOWT, EREOER (V) 1BEMAHEYBAMX, X
DOHEABERLTVS. BE A, B, CORARq b, ¢
PRESRIT, ARTHY, ThIVET COEEIT
5ZEMNTET, ALTOREENSTETHS. a, b, ¢
EKkRECHLEOT, BE A, B, C IRWEHERNT
H5. BE D OBAR 4 3EFBROELIHEOT,
BE D IEDHENTHY, EHFHRIT 004 TREN
5. l0LE, REDEFDRLAUESEDOIIRE B,
COBEHETHY, BE B CE2RE D OBUESEL
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Re3

o

e

o Xy

H5—1 &Y Dok

BRES LESR.

be ¥ BAHERIIEMERTHY, BE BT, KK
RHLRBRE A, B, COFTELENR FTEEL L
TWAOTaR IR REHER) WTHS. BE D
DA MHRIT 0e/Od THREND. 2, BREOERS
P,

HWE « B PER=-1 R FhE

DBMEN D OelOf L RENBE,
BWHEOHAICAVWLONZETVIIERE BRI
TW32, ZZTi, RbEARMLR CR T NV
(Charnes-Cooper-Rhodes Model) {2 DWW TEHHAT 5.
R 013, AL LT X (1), X (F8), X
(&%), £EMLLTY) (BB A), Y: ({E¥HB) &F
X, ORooEEERE: LTERXLTES. L
L, COFETRESILBRETHI D, ZhEQ)
RICEHTHILICLY, WEHEETHIZ e T
3.

2 3
BRUEE max 0= Z U.Y.j0 /Z ViXijo
=] i=1
2 3
WK Y UrYio /Y ViXijo <1
r=l =l
G=1,...,n)
U, >0 (r=1,2)
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2
max g = Z U, Y0

re==1

3
> ViXij =1
r=1

2 3
Z L Z ViXijo <0
re=l =]
(i=1,...n)
(r=1,2)
(i=1.2.3)

F i BE %

il

U. >0
Viz0 .-(2)
(72, IR MREE, BAM X Ottt P Ld5L

3
BEOBEE  min ) PoX;
i=1

B =) X+ X >0
Jj=1
D Yiidi > Yo
j=t
A > 0 (T: 1:2)
X;>0 (i=1,2,3) - (3)
IT, (3) ko TE/MEENRLEBAEE X=

XX X) &ThE, BREjORAMNIREAER, £
Boazx b G ER/MEENLa A GOBERDY,
(4) XTRDOBNB.

A=CH/Ci = PiX7] ) PiyXy - (4)

2. AYDERICY EHRBROFRA

FHER A BT T, 1990 ER%¥, BEMLEX (2
VNEREBREIRIBEN/EL TERLD, #Hx0d
Bt —"* =y, B2 (B3T3 001 290
ELEHS YV EXBTARBEL/F T\, ¥RIE
B E ORRE AT E R R BRR ORE IR - EEEN K
EOMWE, BE - BFEEOEAOHE, RBEEOE
WIAYTIo0) OBERE T 20ITbhTH
DEFBERORIFOBRET, EEMBHERIC L IHREA
DRFOBEH Th o1,

1999 £ 1 AOAT, ¥k ¥ —TirT iz
Y EBET22RROREBRERELITV, BRHTS
OHBMEEOAAERZTVES, 2V REBRLED
R L ERRE ORMBEAORKE, MEHICHBIEEEA
DREFERFTDLOOSHFEEREL TV, —F,
HREM CRFAREREOKH T —F LETOHNTF
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—Z TITRADREBWOERT — 4 2L Oz, @i
DRLEZEE L T EMEFENREL, k¥
—, EMEIFE, RRGIENETY ATO=YIZH
TOREXBEFRERTT AL L 202" BH O
Fike LT, EREVF—PEIRYFELETCNEL
T — 8% b LICHRBRBERSWETY, TORRERZT
T, &5 EEHEL, BEUCRRTILE

L. BEMBEEOBAORELRITHOHHD
BRIER O TV, BAEFAOT—Fik+mhbol
BB lehoiedd, BEF—F2INETH-HICITEE
EMYFERPLICARLI2E2EP, Ry 7HTREL
TWele®, FlZREITOLT, EXANCERLOR
EERETERCTAIF2To> 28 Lz, £, 7%
ELTRFAFGHRTF—FThoTh, FHELORLNE
BREFERTA L L > TR F ORISR 2
LIFBBELEZDTLH S,

EhHT = U BERE 11 FoodwaE, S£ESRA
EFEROD LRBEHTN TBURUELEEBDNS5F 450
bor, 11 FOILEREZ—THFLAN [
nd) [E#l) 153 LRORE3F2RBEL T
PRHEMRFAERERTHD. Tho0ERERAVTRE
DOFh®EE DEA THIETHZ LT X 0 AERKFAKELE
BL, 2FEORE LEDRREOKRMELDLX, PFEO
BHEREED, LV SRNLREREOFMERIT
5 &Ik, TRFBELHHTEZ &Lk

1) BEOHEELEREDORHEK

DEA ®EF NMIEMBEOHAIZ CCR =T A%,
e, 2 X PPHROHATITI A MIREFAERERL
72%9. DEA OBA, EHRIEEBERER»OLE2NIE
BE, RAICLH - B BEROBRAR@E R LY, E
HICAEEE 2L 5. Lrl, AEOSTHIRBET
RREFBIIEPHCREENE L, FES®H 1A
L ORBERRETIHOLELXT, BAIRE
BRHEBH 1 AEY REHE, EARBRE( AT T
YH, TEoh=Y ), BRABBAEEZ LY, EHIC
RiEF@H 1 NG THH 7500 HNE, T20
=V | BRI E & 5. i, BAOEBIITHERBE
EHE R, T3 7500 ) BRBEE, T2V )
HRBEMEZSREICRY, BASEHEMIIHIKOEE
FEEL, BE 700 HT1 A SEHEYBTSLOLEL
THRELE.

K5~ 1ICHML2RAEEL LE3FLPERER2KOH
A, Eie DEA IZ X2 REHBEREZRT. ROT
BUZDEAIZ K A%REERLER, SRE ¥ —NIE
NREIE LERE A IFHNEEI L LEREB, 14
DREEIELERE COaR FHBILEREL #—DFF



B BERENSWNOERMEICBETSH5E

#5—1 DWBREORA, EHLBEOHE
BT A B C T
R [l - (nd) 1,414 1,497 1,775 2,024
ks (M/nf) 289.9 328.4 244.2 277.4
AYTSHh (B 8,000 8,322 12,000 12,164
BoMR - B fii#& (F/ER) 87.9 166.3 120.0 140.7
ZFof= ) (3R 24,571 47,480 38,400 29,990
ik (H/ER) 80.8 61.8 51.7 72.6
BR¥E BWANRHEHK (AR) 5.7 39.2 48.0 25.6
& (M/R) 5,600 5,600 5,600 5,600
HRFEER hYTTh (Fm) 3,326 2,591 3,814 4,892
D= Y (FH) 5,430 7,103 4,841 4,335
LERE-VIRFBEAK AV TIT 0P #9529 0.943 0.935 0.854 0.928
F DY (&/ER) 0.926 1.105 0.789 0.876
18RY7- v IR5EHE IYT5 0 (M) 415.8 311.8 317.8 387.1
D= Y (M) 221.0 149.6 126.1 143.6
il i IYTTH (M) 440.7 332.9 372.4 415.7
- D= Y (M) 238.5 170.0 159.7 170.8
BRSMRBIERRIES MV T5078 (%) 52.8 25.0 21.1 36.3
O Y (%) 25.1 4.3 3.2 9.1
HREHRGEEE BT T (%) 36.9 20.7 58.6 45.9
FDih= Y (%) 54.7 59.0 79.5 61.2
2 A NhEE 1 0.8701 0.6416 0.8544
KirshaEe 1 1 0.8656 0.9493
Elorsh®g 1 0.8701 0.7413 0.8948
*%5—2 DEAICLAZHEZR
BARE I UEM MR7EEE (FH) BRFEE-
BE HEER BYTT F D BH Iy Z Dt BAR
v HERIB ENE Bk SR ES) (FH)
BRE 1,497 ni 8,322 Bk 47,480 Bk 39.2 AH 2,591 7,103 4,665
B ShariE 1,850 » 10,465 » 32,140 » 75 1 4,351 7,103 7,078
BT 328.4 M 166.3 M 61.8M 5600 [ (+2,413)
BAR1E 1,775 nof 12,000 Bk 38,400 Bk 48.0 AR 3,814 4,841 4,527
C EIESEN 1,536 » 8,864 1 22,644 ¥ 6.9 3,814 4,841 6,007
A 244.2 M 120.0 H 51.7H 5,600 M (+1,479)
A BRfE 1,414 8,000 3k 24,570 2R 5.7 AH 3,326 5,430 5,626
LA 289.9 M 87.9 M 80.8MH 5,600 M

OB A TS, BE A XBEHRDE, EohRe
HiZ 1 THRUTH Y BE B IIBNDRILIRVPERES
PROZPEL BEE C IIBWNPE, BEABELLIE
Mote. S, BHFEHRE A TITERNERERES
ABEL . —FH, BRPHELESDRLEVEE C TR
1YV RFBESREL D EOFURELLEND.
LIAT HPRLBREORAL LUEMIE, Zo&
BEOEMESGOBABLUEL &, DEA OKERFE»DL
Bohndv=f FEOMETMERNT 2L, HERIIZIK
PRBEEICEHNLTHIENTESRE). ik, DEA I
LIAWEBRLLTES - 2IIRLE. ZOHBERICLN
2, BADROLBBEVRE B iIlRE (75
B RS, TZofi=) ] LEREZEIEL, (Y
TS50 OEHRBEENITLILILE-T, A b
BHRMBPLITARY, 241 FTHHPEFVOHBICRD Z LR
ENTWA, ZTHIZBAMOME & EAEOBGERTE
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ETHEIEETL OERELZEE TN 20t
2V} ks THYTSoh) ZEMESELEBRERT
HHZEEFELTVD. KIS BB EIPERELIZ
BEORYE C T _TORAELHRPLEHERTETSH
iz 2 MHES 1IZRVEDR, ZOMNMNI—KRTIE
2, TA¥T7IvHh) kovb (o=l ] L0 HEl
BLadhidszy., ZhbBE B EERICERAY
D EBRAROCEEBRBEETHLH I EERLTY
5. ¥ EE B, C L HLEASEIT 80%LL LA L2
TR bR, ZHTRE B, CORKRF@®A1LA
LEVEAPBEENPEMNEESTHIRE A DTLhE
HR_RTHENWEDTHD., £, KEROKB 1YY
RFEEHEE, (AT Tk TRELLYL 136, (20
V] TEL5~1LTELERBIEEDLS. LR T,
FEMEREPEAEBRLERT IO EMOMm EEL
X1 BRY Y IREAEOB EIXRERTHS. KL,




FTRARKBEM AL ¥ —HERE H25 (2011)

RE5~-3 HEEFBHAIAYEELY)GES
= E RHE BABMIKE BFELXEUE HBEHRE
B 4,665 2,491 (53.4) 362 (7.8) 1,317 (28.2)
C 4,627 2,295 (50.7) 1,290 (28.5) 385 (8.5)
A 5,626 - - 684 (12.2)

E1) BACTH, Vy=2l%

2) 1y aNIEEBROERRBEICHT D HE

F5—4 HEHEEEIRFTEMOBER

BHT 5 (R =0.735)

FV 2N (R =0.512)

n=4609 n=3422

ML E R BRI 8 t BE ElREREL B t HE
EH 89.578 10.436 ** 27.912 3.917 **
% (D.) 137.767 0.393 51.348 ** 48.010 0.209 16.858 **
3L(Da) 51.714 0.147 13.614 ** 17.065 0.069 5.044 **
BE(RIN) 60.983 0.423 39.624 ** 41.548 0.486 34.660 **

E1) REKIIEM F- BLOH, SEEEEITIER

2) B: RELERAE t:t{E
3) **: EURREIL 1 %KRETO LFBERD S

INODUEBRIEMNESEZ L LI LELERNLRETH
9, LT ULERBRTELKER L ITVVVDAW. 22T,
UTFTi, REmLRBESFRERFT5.

2) ®oBM

LR UEKERMOIL, YRR EOLEYEMS
DVIEERIRS 72 0 OAEENFE LOVNEMENTRR S .
£z, TRO3REORAERMREL R D LRBEMIC
DRV OBNRHDZ L, FORNERE N LR
5. JITE, ThH0EROKENEDEREICLE
LIHREREL, BREOUEBEBFMERLTNL. RE
X, BROBARZE5M4L L TORFEMMADEREE A
ER—DHBE, Q1KY VRFEAKIRE A LR~
DHE, QWIREMPRLEVRE(THHTF0H)
IIRE A, 2otV i3RE O LR—0HE, 03
DDT—ADREFE 1 AELY (REHE-HBALE
EHELE (#5-3). Thbnr—2D5H, EH
EiCH L THEDRPE D REVOR, QDR MK
ETHIIRE B, C &b 50%%28x25%. QLOnuE
DRIBEWDROBRBFILI - TEDLS. EfFpROBN
BE B TROOAEERRBOUNRIIEL, QOHKBE
MHRBOHRIT 28% L K&V, EHNPEREL 120
fh= V) OBRBEREL LTV B EHIERREBOZ VR
# C TIIONAEAEEKREIT 28.5%L K& \H, @D
REMBEDRIIES. £, DREE A T20
itV | OFRBEEBIEEIT > CTORWZDIZE DO EE
EEWD, ThERE C LRALICTA L, 124KE S
na.

UEDS, EDERE CIIREEMORENZLEE

100

RBETHY, BV TERDROBVWRE CRREERED
BE, HBERET> TOARVWERE TIXERBBEOHEA
RRELD.

R, REEMRECEREFHOLNMITHLDICHE
HET—& 00, (BTS00 BER 20y )
DR¥EELEDD (WY TS0 USADF Y = 25
BT AV su)) onT, HFHRE (&%,
REwR, ®WE) LIRFEEMOBRESN L. HEtyE
ITRESINTBBE|I16%F—F OB L LT, UToE
FNTEERRSHET .

P=a+bRIN + byDg + b3 D3y, + by D; .(5)
' (i=23,...,12)

7272 L P i3HMl, RIN 2 14A%7-0 0¥k, Ds 11%
BB TFH] DEE 1, FNLSMLO, D i3BEHED T3 Ly
ThsLExl, TnUAROOFI—FEHKTHY, D
BAEAR I AG2.12)0 L& 1, ThUSMNIODHF I
—EETHD. £, a BEV bubs TRDBARE NS
A—FTHD. BRIIRS—4IZRLE. ZhHBERO
HEEIFELERARE B) OXREENLRZZ LM
TEDN, AFTT70n) T [FV= &0 TH
BE>SR>BBROIETHoT-. Lied-T, EHOK
WRETIIZORD» S RIGERIEMZ T B LERD S
8)

®5— 1OFFIRHRTEEEIX, EDERE C K
bE<, BEA BiEWVWTWS., LEB-T, DER
HAEFBECL > TEMBBREZERL TV 5 NERIEL



HBH: BERESWORBREICETHHE

BREEA TS > TWAEDT, BHERETH-Thidk
BEBORMPE DS .

3) ¥RtV E5—ONE
IODWRERELLERE VY —, BEMEFE, &
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Summary

A Study of Practical Farm-Management Analysis
Toshiyuki M1zoTA

The purpose of this paper is to try to improve farm management analysis from a practical viewpoint. 1
defined the improvement process of farm management as follows: a manager sets up a tangible goal, extracts the
substantial problem 6f management, then builds a means-end chain, and gives weight depending on its
importance, and reaches to the goal by reviewing the concepts of "goal", "objective", and "means" of management.

From the above consideration I evaluated the "plan-do-see" cycle for farm management and pointed out that
"plan" is the most important process in the cycle and farm management is performed based on a plan and
evaluated by the objective. A manager recognizes the substantial problems of management, shapes these
problems into the objective, and builds a means-end chain that is considered as a plan. Therefore, to establish an
practical farm management analysis, information have to be offered in each stage of "(1) goal setting", "(2)
extraction of substantial problems", " (3) means-end chain construction”, and "(4) weighting."

Then I evaluated the previous studies from practical view point as follows. Although economic analyses or
business-diagnosis studies on farm management were good at extraction of substantial problems, those studies
were not good at the proposal of practical plans for problem solution. On the other hand, economic evaluation
studies on farm technology could make concrete restructuring plans, but those studies were not good at detecting
substantial problems. In this respect, many of previous studies had drawbacks somewhere in stages of (2)-(4)
nor successfully offered information to "goal setting".

Finally for practical farm management analyses, I proposed the measurement of farm management efficiency
with the concept of production frontier, which enables practitioners to draw up a concrete plan for improvement
by clarifying restriction against efficient management practice. I also proposed that simulation method by
mathematical programming is an effective measure to get rid of constraints on farm efficiency and to come up

with a plan for improvement.

Chapter 1 focused on the relationship between the size of paddy field and productive efficiency. To clarify the
most efficient size of paddy field which realizes the improvement of productivity, it is necessary to investigate
how the size of paddy work on productive efficiency. Therefore, in this chapter, I attempted to clarify the
mechanism how the enlargement of paddy size improves operational efficiency. For this purpose, I simulated
working efficiency based on time study, and made economic evaluation of every field lot. The results were as
follows.

1) The operational efficiency was simulated based on time study, the efficiency rapidly increases until the
field size reaches 1 ha in the case of sowing.; However, over 1 ha of field size, the efficiency hardly increases. On
the other hand, in the case of harvesting, the efficiency gradually increases even over 1 ha of the field size.

2) In terms of the economic evaluation, when the field size becomes larger than 1 ha, the only factor that
determines the size of field is operation hours of harvest. As a consequence, the operational efficiency increases
up to 2 ha along with a increase in income. However, 2 ha lot were only very slightly higher in terms of scale and
income compared with 1 ha lot' 4% increase in scale and 5% increase in income. Moreover, the operation of
soybean harvest which is the highest marginal value product takes more than one day in the case of 2 ha paddy,
which adds an extra cost. From these results, I concluded that the optimal field lot is 1 ha.

Chapter 2 focused on the issues of scale expansion and cost reduction of negi, i.e. Welsh onion, production by
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mechanization. This chapter contains two studies. The first study clarified the effect of mechanization of chemical
spraying and harvest work, and the second clarified the effect of mechanization of preparation work.

Since around 2000, competition in negi production became intense by sharp increase in import from China
which inevitably drives farmers to face cost reduction. To address this issue, the linear programming model was
made based on the farm survey in a negi producing area in the northeastern Chiba, and conducted an economic
evaluation on the effects of mechanization by testing variable the technical coefficients.

The results shows that introduction of a sprayer and a harvester enabled farmers to have only 10a expansion
and 8% of cost reduction, which were not large enough. This is because preparation time accounts for about 70%
of whole harvest and preparation time, so the mechanization only on the harvest process does not generate
enough labor saving effects. Consequently, the scale expansion and cost reduction will not be possible unless
preparation work is mechanized.

In the second part of the chapter, The effect of mechanization of preparation work was investigated. The
objectives are, first, to measure a mechanical capacity of the new full automatic negi trimming machine SK-004
which Chiba prefectural agriculture research center and dmr Ltd. jointly developed, and second, to evaluate an
economic feasibility for farm use. The following were the main findings' (1) An on-farm test of trimming
efficiency of the SK-004 was conducted at one negi farm in the northeastern Chiba. As a result, it trimmed 520
Welsh onions per hour. (2) A simulation analysis of introducing the machine to a typical negi farm (labor force
2.5 persons, upland field 1.5 ha, paddy field 3 ha) was applied. The optimum negi planted area was estimated as
1.58 ha, resulting the expected income of 7.07 million yen per year. Furthermore, by hiring three additional
employees, the optimum planted area could be expanded up to 2.37 ha with an income of 9.05 million yen and
(3) in order for the SK-004 to enhance its throughput capacity exceeding that of semiautomatic trimming

machine, a further modification enabling one-person operation is necessary.

In chapter 3, the tuber production technology in floriculture was evaluated. In the northern Chiba area, there
are floricultural farms which converted main crops into the sandersonia from the watermelon and the carrot.
Nevertheless, every farmer had to use imported tubers which were expensive. Due to this high cost nature, some
of those farmers incurred accumulated debts when the prices of cut-flowers dropped. To reduce the tuber cost,
although many farms came to produce the tubers, results in terms of management efficiency differed from one
farm to another. Then, I expressed the level of the cultivation technology of tuber production with the "tuber yield
rate" and "tuber-offsets yield rate", the simulation by multi-stage linear programming was conducted along with
variable "yield rates". Results clearly showed that the level of the "tuber yield rate" created a large difference
among farms concerned in terms of management efficiency. Thus, it is crucial for those farmers who had the low
rate of tuber yield to improve their tuber cultivation technology. Consequently, it should be noted that the
technology improvement in tuber cultivation must be attained with the support of technical research and

extension services, which eventually enable farmers to produce own tuber by themselves.

In chapter 4, I discussed the business diagnosis from an approach of management efficiency. The primary
purpose of this chapter is to demonstrate a practical method of dairy farm business diagnosis. To achieve this, I
analyzed the farm management efficiency and the technical indexes of individual cow to find influential factors of
efficiency. The results are as follows;

1) I calculated both technical efficiency (TE) and allocative efficiency (AE) by using the frontier production
function which can be estimated by the Corrected Ordinary Least Squares. I have found that TE is widely
dispersed indicating that most farms are technically inefficient. In contrast, most farms are allocatively efficient
besides few exceptions. I have concluded that TE is more important factor than AE in order to increase net return
to land and labor.

2) I have also found that TE is greatly affected by the amount of labor input, the size of forage farm land,
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and the level of milk yield. I can say that improving these indexes will ¢ontribute to raise TE and increase net
return of each farm.

3) I have seen some differences in the direction of management improvements between the large-scale and
small-scale farms. In order to improve TE, both increasing the level of milk yield and increasing the size of forage
farm land are crucial factors in large-scale farms. On the other hand, it is more important for small-scale farms
to improve labor productivity than to improve other two factors mentioned in large-scale farms.

4) 1 have found that demonstrating prospective improvements by following our suggestions in each farm's
diagnosis will increase its effectiveness. For example, it is effective for the least technically efficient farm that I
specify suggestions of "decrease the number of incompetent cows" and "increase the level of milk yield" in its

diagnosis.

Chapter 5 focused on the business diagnosis of horticulture by the measurement of management efficiency.
The objective of this study is to clarify what conditions are necessary to diffuse the practice of diagnesis of farm
management focusing on horticulture. For the purpose, I reviewed studies on managerial diagnosis on farm
management, and found the following points. (1) Although many diagnostic methods have been developed, only a
few methods are practically used on farm level. (2) Many business diagnoses currently pei'formed have some
drawbacks, such as inappropriately defined standards and focused problems. (38) It is difficult to perform
effective diagnosis with Method of Direct Comparison for horticultural farms.

In order to use farm business diagnosis by which these problems were corrected effectively in horticultural
farms, I proposed a diagnosis method using Data Envelopment Analysis (DEA) with two case studies. The first
case enables cooperatively researchers and the extensionists solve problems, and the second case clarified the

method of the practical improvement in farm management.
To summarize, more practical farm management analysis can be attained by using those methods of the

measurement of management efficiency and simulation of mathematical programming to overcome constraints

and make realistic plans for the improvement of farm efficiency.
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